Chronic non-specific lung disease (CNSLD) encompasses asthma as well as chronic obstructive pulmonary disease (COPD). Recently in health care, there has been increasing awareness in the functional, psychological and social aspects of the health of patients; their quality of life (QOL). Quality-of-life research addressing CNSLD patients has been rather underdeveloped for a long period of time. Recently, however, the importance of QOL is being increasingly recognized, and several research groups have started to study QOL in CNSLD patients in more detail.
Introduction
Chronic non-specific lung disease (CNSLD) encompasses asthma, chronic bronchitis and emphysema. All three illnesses concern chronic ailments of the airways where the patient has, for a short or long time, suffered from shortness of breath. In general, asthmatic patients only have breathing problems occasionally and/or over short periods of time, whereas for patients with chronic bronchitis or emphysema [chronic obstructive pulmonary disease (COPD)], breathing problems are a constant problem (1, 2) . These chronic diseases have a prevalence of lo-20%.
Despite the introduction of new treatment modalities, CNSLD is responsible for a considerable and rising percentage of the morbidity and mortality in Western countries (3) (4) (5) (6) (7) . Not only is CNSLD a medical-biological problem, but it also affects the perceived psychological and social health of patients.
In the past, various studies have established that CNSLD has great consequences on the daily functioning of the patient. As well as symptoms such as breathing problems, coughing, allergic reactions etc., which arise directly from the disorder, fatigue, sleeping difficulties and limitations in physical and daily activities have also been identified as consequences of CNSLD (8) (9) (10) (11) . A variety of emotional problems result from CNSLD, such as fear, shame, helplessness, dependence and depression (12) (13) (14) . Chronic non-specific lung disease can also have many effects on relationships and social contacts; social isolation and loneliness are often cited (15, 16) . Most of the studies mentioned above have not had the investigation of the QOL of the patients as their main objective. They have, therefore, frequently examined parts of daily functioning alone (17) .
In recent years, it has been increasingly recognized that the evaluation of health care should also include outcomes important to patients, such as QOL (18) . As a result, there has been increasing awareness in the functional, emotional and social aspects of the health of patients, in addition to the usual regard for conventional relief-giving expedients such as those which slow down the progress of illness or bring physical symptoms under control (19) . Indeed, where decisions about the consequences of medical treatments and care of the chronically ill are concerned, the QOL of the patient has become an important measure in health care.
Although the term 'QOL' is not unequivocally defined, it is generally assumed that a good approximation is provided by questionnaires which deal with at least the following areas of daily life: physical and functional status, psychological status and social functioning (19, 20) . With regard to assessing QOL, a distinction is generally made between 'generic' and 'diseasespecific' questionnaires. Generic instruments measure general characteristics and consequences of sickness, and have the advantage of being broadly applicable to people with different disorders. They also make possible mutual comparisons between individuals or groups with different illnesses. However, to take into account the characteristic problems and consequences for daily functioning of specific disorders, diseasespecific questionnaires are being used with increasing frequency. Quality-of-life research on CNSLD has been rather underdeveloped for a long period of time (17) . This subject was considered to be one of the most important areas for future CNSLD research by Dutch medical and behavioural science experts in 199 1 (21, 22) . At that time, the only questionnaire that existed for research in this area was the Chronic Respiratory Disease Questionnaire of Guyatt et al. (8) , developed for patients with chronic bronchitis and emphysema (23) .
Prompted by developments in the area of QOL in health care, and the need for the development of a questionnaire in the Dutch language for CNSLD patients (21) , the present authors decided to develop a disease-specific questionnaire which included functional, psychological and social aspects of the QOL of CNSLD patients. In The Netherlands, 80% of the diagnosed CNSLD patients are treated by general practitioners (GPs) (5, 24) . Chronic non-specific lung disease patients in a GP setting are obviously more troubled in their daily activities than a healthy population (25) ; however, relatively little research has been done into the consequences of mild and moderately severe CNSLD on daily functioning (17) . Therefore, the authors decided to address patients with asthma and COPD from GP settings (26, 27) .
In this article, the first stage of this project is described; the construction of a disease-specific QOL questionnaire for patients with asthma or COPD in general practice. The questionnaire itself is presented as well as some of its psychometric qualities.
Methods

ITEM SELECTION
The development of the questionnaire was guided by two principles: (i) the statement of Spilker (19) that questionnaires on QOL should at least include the areas of physical and functional status, psychological status and social functioning; and (ii) the stages in development of QOL questionnaires described by Guyatt et al. v3 ).
Based on a study of the literature, other generic QOL questionnaires, consultations with people providing medical care for CNSLD patients, and consultations with foreign experts in the area of QOL and CNSLD (Guyatt and Juniper), a questionnaire was developed with a large number of items. This questionnaire was as broad and as comprehensive as possible, the aim being to reduce and modify it according to the responses from a large number of CNSLD patients.
First, to check for completeness and clarity, the formulated items were put to 11 CNSLD patients in a semi-structured interview. From this, items were supplemented and the questionnaire was modified. To achieve content validity, items were grouped into subscales on the basis of their apparent content (29) . This resulted in a questionnaire containing 221 items on the following topics: breathing problems (14 items); other physical problems related to CNSLD (29 items); situations and/or substances that can trigger or enhance breathing problems (22 items); other problems related to, the treatment of, CNSLD, i.e. financial problems (16 items); emotions relating to breathing problems (47 items); general activities (19 items); daily and domestic activities (19 items); sport, hobbies and leisure pursuits (12 items); social activities (11 items); sexuality and relationships (eight items); profession and work (15 items); and schooling/training (nine items).
PATIENT SELECTION
For the benefit of the item-reduction phase, 14 GPs in the Western region of The Netherlands, including rural as well as urban settings, selected a total of 219 CNSLD patients in the age group of 18-65 years. In all cases, the GP was the main caregiver. Patients with diabetes, rheumatic diseases, coronary disease, cancer, psychiatric disorders or other pulmonary disorders were excluded from the study. The protocol of the study was approved by the Ethical Committee of the Medical Faculty of the University of Leiden, The Netherlands.
The GP contacted the selected patients by letter. One-hundred and seventy-one patients (response rate: 78%) agreed to participate. These patients received the QOL questionnaire, together with the MRC-ECCS questionnaire (30) for anamnestic data, and a questionnaire for demographic and further illness severity data. Questions regarding illness severity included: dyspnoea grade (MRCQ score, part of the MRC-ECCS questionnaire); the number of attacks of shortness of breath or breathing problems in the 14 days preceding the investigation; the subjective severity of the breathing problems; the number of visits from and to the GP in the 6 months preceding the investigation; and the number of days absent from work in the 12 months prior to answering the questionnaire. Assessment of lung function parameters was not possible in this part of the study due to financial and logistic reasons. Based on data on anamnestic variables and symptoms (i.e. age at onset of illness, chronic cough, chronic wheeze, smoking history, MRCQ score, prescribed medication), patients were identified as 'most probably asthma', 'most probably COPD' or 'diagnosis unclear'.
Concerning the QOL questionnaire, patients were asked to answer, on a seven-point Likert scale (31) to what degree they had had trouble from the specified symptoms and/or complaints, or to what degree they were impeded by their disorder in carrying out specified activities. In this phase of developing the questionnaire, the authors wanted to identify the broad scope of possible consequences of CNSLD for the QOL of patients. Therefore, the respondents were asked to fill out the questionnaire, reflecting possible consequences of their disease during the 12 months prior to the investigation.
For the items in the following categories, there was a possible answer 'not applicable' for persons who did not pursue such an activity for reasons other than having too much trouble from breathing problems: general activities; daily and domestic activities; sport, hobbies and leisure pursuits; social activities; sexuality and relationships; profession and work; and schooling/training. Upon completion, the questionnaire was returned by mail to the research group. The returned questionnaires were checked for completeness, and in the case of missing information, the patient was contacted by telephone.
STATISTICS
Data were analysed using the SPSS-PC' package (32) . Items of the QOL questionnaire were selected for the reduced version of the questionnaire as follows:
(1) Items with a 'not-applicable' answer category were included in the shortened QOL questionnaire if less than 30% of the respondents answered 'not applicable'. (2) The inter-item correlations were assessed. If an inter-item correlation was O-8 or higher, the two items were combined, since items which mutually correlate 0.8 or higher give little information or variability in the scale scores (33) . (3) Furthermore, for every domain subscale, a factor analysis was performed. Items that loaded on the first two or three factors of each domain subscale were selected for inclusion in the final questionnaire, and again, to assure content validity, were grouped into domain subscales on the basis of their content items.
After item reduction, Spearman rank (v,) (34) correlations between the QOL domain subscales as well as between these domain subscales and demographic variables were assessed. Internal consistency of the QOL domain subscales and their reliability was calculated.
As the 'not applicable' answers for the activities' domain subscales were reworded as missing, the reliability of these domain subscales was determined using the split-half method, in which the items were inserted alternately. The reliability of the domain subscales without the 'not applicable' category was estimated with Cronbach's a coefficient (35, 36) .
Spearman rank correlations between the domain subscales and demographic and illness characteristics were calculated. t-tests (34) were used to study possible differences in QOL scores between men and women as well as between asthma and COPD patients.
Although it was not the ultimate purpose of this phase of the study, the authors tried to get a first indication of the construct validity of the QOL domain subscales. Therefore, the authors studied the correlation of the QOL domain subscales and total score with some illness severity indicators, as well as the relative importance of illness severity variables, background characteristics and symptoms in explaining QOL, using regression analysis. The illness severity indicators were: the MRCQ score (dyspnoea grade); the number of attacks of shortness of breath or breathing problems in the 14 days preceding the investigation; the subjective severity of the breathing problems; the number of visits from and to the GP in the 6 months preceding the investigation; and the number of days absent from work in the 12 months prior to answering the questionnaire.
Background characteristics were: gender, age, diagnosis (asthma vs. COPD), duration of illness and history of smoking (ever smoked). Symptoms were chronic cough and chronic wheeze [MRC-ECCS (30)].
LISREL analyses (LISREL-IV package) (37) were used to test the goodness of fit of the correlations between the QOL domain subscales and the illness severity indicators. Univariate regression analysis (34) was used to explain the relative contribution of the illness and background characteristics to total QOL score.
Results
PATIENTS
Of the 38 people (22%) that did not respond to the GP's letter, only gender was known (44% male). Of the 171 mailed questionnaires, 155 were returned, nine of which were unusable, due to too many missing data. This reduced the number of usable questionnaires to 146, which is 67% of the group of patients initially selected for potential participation in the study. Identification of diagnosis was possible for 130 of these patients; 98 were labelled as 'most probably having asthma' and 32 were labelled as 'most probably having COPD'. For 16 patients, the diagnosis was unclear. Background information of the total group of 146 patients and of the asthma and COPD patients separately, is presented in Table 1 . The mean age of the patient group was almost 41 years; COPD patients were significantly older than asthma patients. Forty percent of the study population were male; the COPD group consisted of significantly more males than the asthma group.
Almost all the patients (95%) in the study used pulmonary medication, and about half of the patients used inhalation steroids. &-agonists were used by slightly less than half of the patients (470/o); this medication was prescribed to significantly more COPD patients than asthmatic patients (75 vs. 42%).
Symptoms of chronic cough and wheeze were apparent in more than 25%) of the total patient group; significantly more COPD patients than asthma patients (60 vs. 19(/o) reported complaints of chronic cough. Also, the degree of dyspnoea was significantly higher in COPD patients than in asthma patients (3.4 vs. 2.3); the mean degree of dyspnoea for the total study group was 2.5, reflecting a mild to moderate degree of dyspnoea. One-third of the patient group reported a degree of dyspnoea higher than two. In the group of COPD patients, two-thirds of patients had a degree of dyspnoea higher than two, whereas in the group of asthma patients, less than one-quarter of patients had this grade of dyspnoea.
ITEM REDUCTION
The first two steps of the selection procedure described above (not more than 30% scores of 'non-applicability' for items with this answer category, and inter-item correlations of 0.80 or more) resulted in a substantial reduction in items (a 44 item reduction in Step 1; 18 items transformed into nine in Step 2). The domain subscales 'schooling/training' and 'other problems related to the treatment of the disease' were applicable to only a minority of the respondents. From the subscale 'profession and work', only some general statements (i.e. being able to do one's daily activities) were applicable to the majority of the respondents. The domain subscales 'general activities' and 'domestic and daily activities' were merged together, as well as the domain subscales 'social activities' and 'relationships and sexuality'. The third step, factor analysis per domain subscale, selecting the items loading on the first two or three factors, resulted in a further reduction of the number of items. With this three-step selection procedure, the questionnaire was reduced from 221 to 55 items, with seven domain subscales (see Appendix 1). Spear-man rank correlations (34) between the domain subscales are presented in Table 2 . The QOL domain subscales correlated with correlation coefficients (r,) ranging from 0.39 to 0.68. The correlations between the domain subscales and the QOL-RIQ total score ranged from 0.69 to 0.84. All correlations were significant at P= O-000.
From maximum likelihood factor analysis on the 55 items of these seven domain subscales, only one factor with an eigenvalue greater than 1 appeared. This factor explained 55% of the variance k2=26, df= 14, P<O*O5). So, the seven QOL domain subscales share a general QOL factor.
The Spearman rank correlation between the QOL-RIQ total score and age was 0.09 (PzO.33). The correlations between the domain subscales and age ranged from -0.10 to 0.26, and were significant for 'general activities' (r,=0.18; P=O -04) and 'daily and domestic activities' (r,=O*26); P=O-OOl), reflecting more problems on these aspects of daily life for elderly patients.
There was no difference in the QOL-RIQ total score between asthmatic and COPD patients. However, COPD patients reflected significantly more problems in the domain subscale 'daily and domestic activities' (asthma: 2.4 [mean (M)], 1-l [standard deviation (SD)], 2.1 [median (Md)]: COPD: 2.9 (M), 1.3 (SD), Md 2.6; t= -2.47, P=O*O2}. This might be explained partly by the intercorrelation between the diagnosis 'COPD' and age. Univariate regression analysis with the ranked score of 'daily and domestic activities' as dependents, and 'age' and 'diagnosis' as independents shows that 'age' explains 6.9% of the variance (P=O*OOZ) in this activity domain, whereas 'diagnosis' explains 4.6% (PzO.2).
There were no differences between the scores for men and women, except in the category 'situations and/or substances which trigger or enhance breathing problems'. Here, women scored higher than men [women: 3.45 (M), 1.3 1 (SD); mean: 3.00 (M), 1.23 (SD); t= -2.09, P=O.O4].
RELIABILITY
Split-half reliabilities as well as Cronbach's as of the domain subscales and the QOL-RIQ total scale are depicted in Table 3 .
Split-half reliabilities were calculated for all domain subscales and the QOL-RIQ total scale, inserting the items alternately. They vary from 0.68 to 0.89 for domain subscales; the split-half Although construct validity of the questionnaire is currently being studied in a separate part of this project, the authors used it to get a first indication of this important requirement of newly-developed questionnaires. The correlations of the seven QOL domain sub-scales with the illness severity indicators were determined using Spearman-rank coefficients. The correlation coefficient between all QOL domain subscales and the combination of illness severity indicators was calculated, and the relative contribution of several illness severity variables, background characteristics and symptoms to the QOL-RIQ total score was studied.
The correlations between the illness severity indicators and the domain subscales ranged from r,s=0*23 to r,=0.48 (see Table 4 ). The lowest correlation was between 'frequency of attacks' and the subscale domain 'social activities, relationships and sexuality', whereas the highest correlations were between 'visits to the GP' and the subscale domains 'breathing problems' and 'daily and domestic activities'. The QOL-RIQ total score correlated with the illness severity indicators, with rs ranging from 0.45 to 0.49. The MRCQ score, as well as the subjective severity of the breathing problems, had the highest correlation with the QOL score. All correlations were significant, most of them at the P=O*OOO level.
A canonical correlation coefficient of 0.65 was found between the combination of all QOL domain subscales (the general QOL), and the combination of all illness severity indicators. The correlation between the QOL domain subscales and the illness severity indicators was also estimated with a structural equality model (Fig. 1) .
The correlation between the combined component of the QOL domain subscales and that of the illness severity indicators is 0.92. This is the correlation between the combined set of the QOL-RIQ domain subscales and the combined set of illness severity indicators, but attenuated for the unreliability of all seven QOL domain subscales and the illness severity indicators, Next, to get an idea of the relative contribution of several variables to QOL, univariate regression analysis was used with the QOL-RIQ total score as dependent variable. Data on illness severity, background characteristics and symptoms were used as independent variables. The results of this analysis are presented in Table 5 . The independent variables are grouped into these three categories, and listed in order of relative contribution to the total QOL score. From Table 5 , it can be concluded that illness severity variables, and especially the more subjective variable 'severity of breathing problems', explain the highest proportion of the variance in the QOL score (with P<O*OOO); subjective severity of breathing problems explains about 25% of the variance in QOL. The contribution of the MRCQ score is also quite substantial; 17.5% of variance in QOL score is explained by grade of dyspnoea. The contribution of the other illness severity variables is somewhat less proportional-absence from work, 17%; frequency of attacks, c. 13%; visits to GP, c. 10% -but still more than the contribution of background characteristics and symptoms. The influence of background characteristics such as age, gender and diagnosis is neglectable (ranging from 0.9 to 1.7, not significant). Of the 'symptoms', chronic wheeze and chronic cough explain almost 10 and 8%, respectively, of the QOL score. Smoking history as well as duration of illness do not contribute to the QOL-RIQ total score. The QOL-RIQ total score was not correlated with age, nor was there a difference between asthma or COPD patients. This indicates that the questionnaire can be used for both of these patient groups, as well as for broad age groups.
Caution
has to be taken with some domain subscale scores; in particular, 'daily and domestic activities' seems to reflect more problems in elderly than in younger patients. The domain subscale 'situations triggering or enhancing breathing problems' seems to reflect more problems in women than in men. This will be studied in more detail in the next phase of the project.
The preliminary results on the construct validity show significant correlations between QOL and several illness severity variables. Most of these illness severity data are rather subjective, reflecting patients' experiences. A more objective illness severity variable is the MRCQ score, reflecting the degree of dyspnoea, based on activities patients are able or unable to perform. Both the MRCQ score and the subjective severity of breathing problems showed the strongest correlation with the QOL-RIQ total score. Results of regression analysis also showed the importance of these two variables in contributing to the QOL-RIQ total score. The more or less subjective illness severity variables were the most profound predictors of the QOL score. Symptoms such as chronic cough and wheeze explained only small parts of the total QOL score. Background characteristics (age, gender, diagnosis, smoking history, duration of illness) did not contribute significantly to QOL score. It appears that the illness severity indicators used, give, in the main, a reflection of the subjective experiences of the severity of the illness. However, it has to be noted that this needs to be studied in more detail in the second phase of the study, in which the validity of the questionnaire will be tested.
Quality-of-life research in asthma and COPD patients has been a somewhat underdeveloped area for a long period of time. Recently, however, several research groups have started to study this topic in more detail. As a result, several disease-specific questionnaires assessing QOL have been developed, most of them in the nineties, and have already been reviewed in detail (17, 23, 38, 39) .
Currently, six questionnaires are available in English which measure the disease-specific QOL in CNSLD patients (8, 33, (40) (41) (42) (43) (44) (45) (46) . In essence, it can be concluded that definitions of QOL are mostly lacking, which seems to be a consequence of the absence of a straightforward theory of QOL (17, 23, 39) . Due to this, some questionnaires contain only a limited number of areas of daily life which can be influenced by the disorder (8, 45) . The 'Living with Asthma Questionnaire' (40, 41) and the 'Asthma Quality-of-Life Questionnaire' (46) are two measures which illuminate the physical and functional status as well as the psychological and social functioning of the patient. The 'Life Activities Questionnaire for Adult Asthma' (LAQAA) (44) is not defined by the authors as a QOL scale in itself, but can be used as a component of a battery of QOL instruments. However, it concerns activities in seven categories of daily life, which can be restricted or changed due to asthma.
Concerning the patient groups for which these questionnaires are meant, it seems that most of them are applicable for moderate to severe asthmatic and/or COPD patients (8, 4043, 46) . In developing the 'Living With Asthma Questionnaire', Hyland (40, 41) addressed patients in general practice settings, probably reflecting mild to moderate illness severity. The questionnaire seems to be focussing on asthmatic patients only.
The construction of domain subscales in the QOL-RIQ, to achieve content validity, is in accordance with the way most QOL questionnaires are constructed (29, 38, 47) . The fact that different scales have different types and numbers of subscales is a reflection of the different concepts of QOL that authors have (29) .
The uni-dimensionality of the questionnaire reflects the general underlying QOL factor which is shared by the domain subscales. This is in accordance with the results of Hyland, who also developed an uni-dimensional QOL questionnaire for asthma patients, which consisted of 11 domain subscales (40, 41) .
It has to be mentioned that the QOL questionnaire and the illness severity questions reflected different periods of time; in this scale construction phase, the QOL questions regarded a period of 12 months, whereas questions on illness severity regarded periods of 2 weeks, 3 months or 12 months. This urges one to take caution when making strong conclusions based on these results.
In general, lung function parameters are regarded as the most objective for assessing illness severity in asthma and COPD patients. In the literature, some studies do show correlations between QOL and physiological measures (48, 49) ; however, others do not at all (50) (51) (52) . If present, these correlations are, in general, not strong (53) . It seems that relationships between QOL in respiratory illness and spirometry is stronger when the QOL questionnaire used assesses mainly [or sometimes only (49) ] the physical component of daily functioning (17) . In general, lung function parameters do not influence QOL, indicating that this is something different than a straightforward reflection of 'objective' disease severity (17) .
The questionnaire developed in this study is, in its present form, meant for asthmatic patients as well as people with COPD in general practice, reflecting mild to moderate disease severity. It covers a broad range of aspects from daily life, which is necessary for a QOL questionnaire. Apart from research purposes, it can be used in clinical practice for diagnosis and for examination. At this time, the validity of the developed questionnaire is being further examined, including responsiveness to change and testretest reliability. Also, the relationship of QOL with individuals' characteristics and illness severity-including spirometry-is being studied, and its reliability and applicability in outpatient and rehabilitation populations is being tested.
